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*, General Information 

1. The problem of designing and developing * machine which can 
automatically scan a document written in one language, trans- 
late that language into one os* none other language* and prl nt 
the translations, has been discussed and studied for some time 
by various Individuals her* and abroad* Until recently only 
limited progress has be® made in overcoming the difficulties 
of developing feasible mechanics! and linguistic techniques, 
yhile the requirements? of both techniques are difficult to 
meet, it is believed that the linguistic aspects of the problem 
will repair® more time and effort. 

2. the solution of the raaehS no phases of the problem has teen 
greatly accelerated by the recent technological advances in the 
field of electronic data processing mscMnes and ss a result, 
those individuals engaged in research in the mechanical trans- 
lation field, have been encouraged to press for a solution to 
the entire problem. 

3. The electronic date processing machines now in use were designed 
primarily to solve complex mfethwmati cal problem# in comparatively 
short periods of time? mathematical problem# which formerly re- 
quired months and years of computation, are now computed by 
these machine# in e matter of hour# and. days* In addition, to 
high speed operation, they ificlude two operating characteristic# 
which arc essential find provide # partial solution to the machine 
translation problem. These pbaraciori sties spot 

a. The ability to receive cpd store ( remember} large quanti- 
ties of data pertinent to ft specific problem. In the case 
of machine translation, £he storage facility would be used 
to store a language ’’dictionary", grammatical rules, syntac- 
tical rules sod programmed instruct? one . 

b. The ability to completely and automatically execute programmed 
instructions to 
fits problem. 
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The above operating ch« ract eristics ere inherent in various 
type® and makes of electronic data processing machines. How- 
ever, the input medium now used in all types of thee® usehinas 
is either a launched card or a magnetic tape. While it is pos- 
sible for a person without knowledge of any foreign language 
to transcribe the information, this operation is comparatively 
slow and costly. It is believed that for us entirely successful 
translation machine, it will be necessary to provide a mechanism 
which can automat? cully scan the materiel to be translated and 
feed It into the translation machine. Some progress he* already 
been me. de in the development of such » mechanism, commonly re- 
ferred. to as a "character sensing* machine. It is felt that 
as e translation machine is being designed end developed, em- 
phasis should be placed on the development of the character 
sensing mechanism so that it will be available for use with the 
completed translation machine. 

B. Progress Report - Georgetown University and IBM Corporation 

Research 


1. ft practical demonstration of the progress which has been -ms.de 
to date in utilising s conventional electronic dete processsing 
machine as a "translation machine* end in the development of 
the necessary linguistic techniques for machine translation was 
held at IW World Headquarters, Hew York, flew York, on 7 January 
195lj, under' the auspices of the Georgetown Uni. vers? ty Institute 
of T4ngs£stl«s and languages aw! the I W. Corporation. Their 
research effort and the results of the progress demonstration 
can be described briefly as follows! 

a.. Under the direction of r r. teon Dostert, the Georgetown 
University Institute of linguistics and languages, jointly 
with members of the science and. research staff of the Inter- 
national hue! ness Machines Corporation under the direction 
of Dr* Cuthbert Hurd, hee been conduct? ng "a preliminary 
research project for testing in a practical manner certain 
principle* and techniques for electro mechanical language 
conversion more coseiorily referred to a® mechanical trans- 
lation*. Progress reports on this research have been .fur- 
nished 1 to this Agency by Dr. beet art. In hie last report 
dated 3 June 1953, it was indicated that an actual demon- 
stration of the progress which bed been made would be held 
In the near future. An outline of the research and develop- 
ment work in linguistics end electronic machine techniques, 
which had to be completed before holding, the demonstration 
in Sew fork, was contained in the progress report of 3 June 
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b* % a latter dated 11 December 1953 to Dr. 

9TG, Dr. (Oatert Invited representatives of the Agency to 
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attend * private demonstration to be held on 7 Janueiy 
at ISK "World headquarters, dew York, Hew lork. The purpose 
of the demonstration was t© perform ’’actual machine trans- 
lation of a limited segment of Russian end English and to 
review the major steps of the work completed to dab®”. 

c* The demonst ration wee held as scheduled and successfully 
demonstrated that machine translation of one language into 
another was feasible. The demonstration itself consisted 
briefly of the following t 

(l) A glossary of 25Q Hues! an words had been developed* 

-%ch word carried with it one or two English equivalents 
and three " gra mma t ical codes. 

(?) Sir basic rules of syntax for instructing the machine 
on how to apply the grammatical rules for each word had 
been established. 

(3) A program for instructing the machine on how to "look 

up” Bun lan words in the glossary and apply the syntactical 
rules for omission, insertion, inversion, and multiple 
choice of inglish words had been developed by the IW 
sngi users . 

(h) The glossary, syntactical rules and program were intro- 
duced into m IBM 701 '-lectroMe Oat© Process! tig Machine 
which stored all of this data in Its electro-static 
memory. After this was done, the machine was ready to 
accept Kusslen sentences for translation. 

(5) fannl preconceived Russian sentence® were used for 
dmonstrating the machine operation. 

(6) The input aediusi chosen for purpose of this demonstration 
was an IBM card. The preconceived Russian sentences 
seer®, therefore, transcribed in punched -card form by 

t. key punch operator. The operator did not know the 
Russian language and this operation wea simply a matter 
of "copying” the Russian language sentences. 

(?) After the cards were punched, they were fed into the 

701 machine end in * matter of a few seconds the mae hi ne 
"reed” each Russian word, located the words in the 
glossary, applied the rales of syntax for choosing the 
proper English equivalent, and printed the 'agllefc 
words in their proper sequence to produce an intelli- 
gible translation of the Russian sentence. 
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2. The demonstration definitely proved that m Electronic Bata 
roc seal ng Machine such as the 701 could be pr og r am med to o«r- 
4T* conversion and it was also evident that the basic 

linguistic techniques which had been developed were feasible, 
wince the stated purpose of thi s demonstrate on was to show the 
progress which had been wade, to date, in solving the methardeel 
translation problem, it can be said that substantial end en- 
couraging progress has been made in the development qc v.p^-f #> 
-*®ch1n« and linguistic techniques. 

daraonetirati on itself eight have bean still wore effective 
• sodisnce been requested, after the initial demonstra- 
tion wee completed, to improvise some Hussies sentences for 
translation using son© of the 250 words available in the rlo#- 
m¥ ? r **h«r than basing the entire demonstration on sentences 
priqpsred i>slor to the demonstration. However, this is s minor 
point and. should not be interpreted to detract in ersv decree 
from e noteworthy demonstration. The wee of nwia^slypr*- 
pared material for demonstrating procedures and machine opera- 
tion is common practice. This method is followed so that all 
the steps in an operational procedure can be demonstrated in 
continuous sequence without distracting the witnesses by etop- 
piBg to prepare demonstration materiel. 

■f • « Conclusions 

** h f® *° 4isted «** ^eehanical translation^ is at 

the Kitty bmk stage. A great deal of time and effort must fee 

1n r * eefirch « M development work over an estimated 
period of five years before all the specifications of the %lti- 
msta« meenine can be met. But, as the basic principles of *ir- 
plena const jmeti on were demonstrated at Kitty Hawk, the basic 
principles lor developing mechanical translation were demonstrated 
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kZ! ™!’ *1 If J e1 l ev<#d th * fe «**t«Btial economic end operational 
benefits might toe derived from the uee of not only the ultimate 

machine, but from an n uteri*" machine which could be constructed 
as operating eharecteristi ee short of those needed for the ulti- 
mate machine, ere developed end found feasible. 

or example, linguistic end machine specifications for the ulti- 
mate machine: might be to nroduce a "smooth” translation of both 
technics! end non-technics! Russian into English end fro® teehni- 
«1 con-technical English into Russian. ' The -gency's major ’ 
need night be benefited with the translation of only scien- 

-J?* 1 ** into • '«#* English translation. 
...ueh te*ng the case, it might prove profitable to have a machine 
constructed when that stage of its development is reached so that 
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immediate l enefiis eoald be realized# The const ruction of machine 
tdtt limited operating characteristics should not, however, pre- 
clude the Agency** eonti mied interest snd support of the program 
to produce the **ul ti.net s* translation machine* 

It# It is also believed that a "trsnalstion sschine” incorporating the 
operating chars, eterist 1 cc discussed in this memorandum, has other 
legitimate uses in addition to Its primary purpose of language 
conversion* for example, it could be used e« & coding and decoding 
machine in. connection with the machine indexing of the informational 
content of documents# In this case, the *dictiorar-" n to be stored in 
the machine would subject words and their starching machine code 
equivalents « The operations for tutosatie coding would fee similar 
to those for language conversion except that * coded and pinched 
lads* card would be produced in lieu of a printed translation* This 
would eliminate all insists! ceding and key punching operations with 
resultant savings In clerical costs end increased speed and accuracy# 

The machine would b» utilised for decoding the indent cords machine 
searched and selected from an index file to fill c request for 
ooeoment references# in this case the operation would be the 
opposite of the coding operation described above in thet the punched* 
hole codee contained in the selected cards would be w re*d% located 
in the stored **ccd« dicllMary* and mad out to a typewriter or 
printer which would type or print the equivalent English won! for 
each code* ft* a result, the decoded material would serve to assist 
the requestor in determining which of the referenced documents toroid 
be most useful for bis needs# It is possible that the results 
obtained in this manner described might preclude the need for end 
save the cost of making end w*1 ntaininpr abstracts of documents on a 
current basis* 

5>* The above application is only one example of utilising the operating 
characteristics of a translation machine for other than language 
conversion requirements* The ability of tha machine to store and 
process date in accordance with programmed instructions provide* 
for the development of various applications# 

3# R seom^eiidfeti one 

It is rocomcroied that the Agency eupport im i actively participate 
in the research and development work beinp carried on by Dp. Toeterfc* 


25X1 A9a 

ecs i/^'D/A 

Comptroller 

ore 

-V - 

Approved For Release 2001/05/10 ■ C|A-RDP7^04^1|8AOO1 00031 001 5-2 




